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[fl*«3] 2/U3>'?f;i/T:^'?Alg)i)S. 1 0*>e>4 0 a t om%®-?f;i/ 
v::!-? AS-^^t 5 36^ e, 5 0 n m®KJ?S:^f 5Sf 1 3Z.tt 2 JC|a«ffl^» 
^^«. 

[it*:«4} ^*jSiDi/Un 0. 1 *^e> 1 a t o m%ffl^iSIS:^ 
^tb, 5*^6 5 0 nInfflKJi:^«■■rsM*^l~3®^^•r^^*^lo^cfE«®4'^ 

[»*3S5] i^^i;fta«7!)\ i/Un>#^^ffi^S-C-S>S^*:Sl~4©v> 

c)tcia«®^^?fl:^e. 

2 ~ 6 ® v>-f 1 o {ciE«®^#ft:$liS*«J^)«S tiT S r ii 
■r5ffi«S!®^»«:il«. 
[«re®ififfl«:SiW] 
[0 0 0 1] 

t^^®M-rss«4)-»] 
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5. 

[0 0 0 2] 

iS^, >>U3VMOS h5>J?:;^.ifffllS3tfi:S:asfe*, ZtlfV<DS i-S 
1 S«i:«^^3£ISCCDM*SM)PHlS: S i «®±fcxtf J^^;vfi»«3-e:«> r i: 

[0 0 0 3] 

^ai^tf, 1 9 9 4^ I E DM (International Electron Device Meeting) , 
p. 3 7 3K:tt, H2K:a%-rJ:^lC, pSS i Sfi±2 1 JC^S 2. l/itm®0 
%3&»e>2 0%C!)GeCDig«^iBS:*ioS 1 G e)g[2 2 «5jg*S4x. •tfflifC^S 
0. 6 jKm®GejgS2 0%fflS i Ge|S2 33{i«je^3*l, 3 e>K:-t®±fC^3 
1 3 nm®S iR2 4 3i)5xtr^:^^£/Y>a/jS«K:J:yj^^Stl. ^■ffl±{CttM«ffl 

i;x4i{CfeV>Tti, ^mOD?iK^ffi?:«-t-&S i GeK2 2RXfGemm2 0% 
C5SiGeK2 3tt, 2*l^^a®fe«)^CJg^3^^T^^S. J;oT, SiGem2 
3 CD±ffifa^^lC||*^5f03 tl,5S:*^ffi{C«; o TJ3»J, i©SiGe^23ffl± 
Clft>S i|g2 4S:J&fiRtSri:K:J:y5(o!i»;il*S:rt<EtSS 1^2 3*^^ 

®a:V^S ifC^LTSUS 0%lflI±3-esZi:3!)<T-^6. 
[0 0 0 4] 

pMOSffi^^^^^®l^^±^cov^t^i. i 9 94#iedm, p. 735 

tC*V>T, H3fCa^tJ:e){C, n^S 1S«3 1±C^$ 1 OnmOGejggS 

0%COS iGeKS 2, 7 n m© S iM3 3 *^)gr^CXb^^f^J/Y;i/^S{Ci: 

s e5ic-?-©±icttj®SfflMo s tmmz^- hmitmtf£s> s i o 
2I13 4, v-hmmtf£s>4f'M^s im3 5ii^m^^i\t~h9yp7.^i}mm 


2 


ffiffi!^2 002-3003800 


i[$2 001-064950 


[0 0 0 5] 

$e>tC, nMOSi:pMOS i:fflM:&«:llWf{Cf^StSS^^ffi:bT, #^¥1 
0 - 3 2 1 7 3 3 -tiJfSlC, 04 fCg^ 1-^-5 (C, p M O S a:t?n MO S 5:s n 
3i;i/2fctfp'f x;b*'Jg|^3tVfeS 1S«4 1±{C, ^tl^tlS i Ge)14 2S;GP 
S iM4 3*t|l^Jgfig$*VTfeU, 5e>lC-?-©±tc, >f- NSfii^M4 4S:rJ:-?f- 
^mS4 5««Je^$4^fch7>S^X^fA«fl§gStlTV^S. rrX-li, nMOS© 
^-V-^^l/ttSloSyM^fOfeSS i)g4 31C, pMOS®-5^'V:^^;i/l±ffiiliM«^ffl 
feSS lGeK4 2(C^^;^A'S:Jgfifc-r-6J:e»K:bTV^S. 
[0 0 0 6] 

#ffl¥9-2 1 9 52 4#4i«{C(i, 0 5 JCa^-f J: -5 (C, Si»«51 
±fc:, «*ji*M'fblg5 23i?)tSOI|g5 3 3S«Jg^35*lfeSOI (Silicon On I 
nsnlator) ^SS:MV^fc h 9 > 2? X 4? tlT VvS„ 

SO laStCiSttSpMOSMJ^fflSO 1^5 3 ZfctFSiftii^^'fbK 5 2 SrR^^g 
Ufef^, SOlS«±±®tCGeJia3 0%®^$3 0nm®S iGe|154S: 

SO IK5 3±©S i GeR5 4 S:S*ig?Pbfc<^ffi«CL, 3 0 n 

mgfieDS iR5 5S:xhrf5fdpi/-v;i/«;53-ft, S^jfC, •€-ffl±:C!f- NiffiSIK 
5 e&O^y- hmfii5 7 SrJ^^-rs. i*ltCJ:y, nMOStt, ^^*;Pi:UT 
SO IKS 3±<05l^®»J^»S:rt«£-r6S ills 5S:, pMOStt, ^^^)\^ 
i:bTS iS«5 lJilCBEiltS»*rt«1-SS iGe!g5 4S:^fJMl.T^^S, 
[0 0 0 7] 

bfcSiGeM22, 2Zi:m^h. S i G e M 2 3 ±BT-tt, 
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*i5s i)g2 4{c®vxg[oaiyii»s:t.fc-aTfiiiiasi^±^5-aTv%s««, 

[0 0 0 8] 

itc, 04fC3^-tCMOS h9>S^X^T't±, S iGe|^4 2i:LT, GeS 
82 5~5 0%-C-^S 5-1 0 nmfflS i GeM5:?^^b. -iE-COifCS 1^4 3 
Sr^^fSrtJCj:*;, nMOSi:pMOSi:S:l^-ffl«J*^CL•r^^S, ioT 
. S iii4 3T®S i Gem4 2tt, &mM&^\H^Lt~^tSitjt<DX\ ^ZnU 
O S ^cfc^^Tm^•ffl5^f^lS®I^IJlA'+:a•T-*;^^. 
[0 0 0 9] 

ili5fD3«feS iGem4 2±(C§IoSiyM*S:l^*-rS S i K4 3 S:Jgfifebt:^^ 

^®fc«){CttAFt%SiGeK4 2S:3gfiaL, M»afOS:fje)ig«il*<fe U , 
pMO s©f--v*.>»l/filJti: nMO S®^^*;i/ffl«3gi:a-e©«3i*':*^<Sfe 
>ta^;S^=-a.tXiE^Lffl^t!^S©l•^^^CMOSS:l^lt^c#yrtf3i:fttffl 

[0 0 10] 

«»ii*B»ftlS5 2®±5?tClPV>Ig^-e, ^i&«?BbfeS i Gelg5 4 SrJg^b 

•rv>s, b*»U ^Si:bTSOis«««<es.j|-e*)y, pMos<z)5^^*;pa5i> 

®««)ji*itfl:K 5 2RatSOIJi53 SBSS^-rSfefetC, nMOSilpMOS 
[0011] 

[M^?:iiigi-tsfe*®#m] 
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[0 0 12] 
[0 0 13] 

*«?l®ifi^ft«Bt±. iiiLT, 2/U3V>!f;i/-r:^'?A (SiGe) ^ 
^ (C) ^jDi'yn>|g&acs/Un>K3!j5rcDflSJC}^*SS4xfci{i#«:««_hJc, 

[0 0 14] 
[0 0 15] 

0*^f>4 Oat om%SS^:t§^^SIK*W*b^^. * fe, M 
«>cT=fe.J:V>. SiGeKtt, xtf4?^t/^;Vfig;gfC J: y 
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[0 0 16] 
[0 0 17] 

i'Un^Ktt, lgJP5*>?,2 0nmSftT', xtf ^i/^/l/^^Kl J: y J^^-T 
[0 0 18] 

[0 0 19] 
[0 0 2 0] 

*«W®i|s|!(^f:^Btt, 01 (d) ica^tie-tc, pMS iS«l±Cp^fc 
K-hf>ystife8?Sl /ttm8«fflP'fx;i/2i:. nSK: K-t:>5rs*i,fegg^ 
1 /tniSS©n':7XA'3*^JgjaStlT^y, r*ie> p "^x;!/ 2 3t0tn '>x;i/3 
l±, S«>ii»^^^llt««S7k:J:y^llt3*l,TV^*. 
[0 0 2 1] 

v^x.)hZRt^n'^:iL;i'3±iZlt, X tT;? dri/-v;i/ S i G e M 4 , xtTiJ^pJ/ 

^;i/C^iDS iM5, x-ii-n^i/^jis imeib^zomizm^^tix^*). si 

02l^*^e,«:S'!f- h^-fbMS S::fi-bT, #^^i/U n>KfCJ;S>!f- hm«l 

1 ti^m^t^n. nuo sRtfpuo si)m-'mm±izm^-^tix\^&. 
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[0 0 2 2] 

vMS iS«l±lc*««l/feS i Ge|g4{±, S i i:HCJgii«3iS:%>o*«, 

. * fe, -e®±ic^;& b c^in s i K 5 s i J: y =&i&^SSS:*'/> § v^fe 

[0 0 2 3] 

n M O S « 5 [ o ^ y ^ * 5: % o C ^in S i K 5 fC 5=- -V :^ ;i/ S: ?^ fig -r S r t fC J: 

eSJCli, SiGelg4®Ge5g«20%T*pMOS JCfcV^Ti|i& 5 0 %©SH»Sffl 
|fl|±, S iGeK4ffiK^*'5 nm (Zl*l«±ap< T-^)ScV^IS#lg^®fe«)) , 
GeaS4 0%tiHll 0 0%®fH6«©l«I±*^#b*l-, MOSffiiirSSS2:*ir2fiS 

[0 0 24] 

[0 0 2 5] 

it^tn,5Q • cm*^6>2 0 Q • c m®/}<n > S: F- tr> bfe pMS i X« 1 
±S:fflVx5„ 3(5DS ®nMO SM^IC, J: 'JJgfigb 

n'?x;i/3 5:Jg^-r5. r:®4:^®>f ^rvSA^frtt. h5>yxdf ©^tf;l/- 
;I/^ciyS)a:5*'. «!l;ttfO. 3 5 Am;i/-;i/®«-&tt, p>i7x;P2ttJKn>>f 
^^aAx:^^ 2 0 0 k e V, ftAS 5 X 1 0 c m'^i: 1 0 0 k e V, 2 
X 1 0^^cIIl"^Sffl^^, nn;x;i/3ttU >>f ;r>aAx:^;i/df-4 O O k e V, 
SAfiSX 1 O^^cm'^t 200keV2Xl 0 c m~^5:fflv>5. 
[00 2 6] 
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[0 0 2 7] 

If-igSWT-^:g;i/:J?.&3E3IL, S i H^i: s i (CHg) H^iKom 
^axiifS^K Cmmo. l7b^e>2%, H^l OA^e.5 Oiim®C»inS IISS 

[0 0 2 8] 

A'SiKBS, )g^5*^?,2 0 nm{C^;g3-e-6. r^T-, SiK6®)K^tt, 
nMOS®5^^*;i/S:C»iDS i 11 5 (ptCff SfeatC±|8#5«ii* oTV^-S*', -^f 
-haft:K8®K^, Si)S6(p®K-/t>NSa!, CjSinS i)S5X:tKS iK 
6®e3i^x:^;i/¥-®:r7-fe«y h«?:#iSUT. ilSlilEfS. ^- 

hmim8(Dmmt'i2. 5nm, cigs*^o. 5%, K-^-^^hjggxi'a x 1 0 

S iM6®|g^(±y-Sa'fl:«f®118Sy&#SbT2~6. 5 
[0 0 2 9] 

^>C{C, ^»®RTO (Rapid Thermal Oxidation) ffi?:MV^T'!f- h^flS^ 8 
®JgfiRS:4fVV •?®«, ;at»®CVDffiJCA»; S 1 H4Jf^XS:ffi^^T5 5 OTCT? 
, ^3 1 OOnmSg®#ieaS ilggSj^fiR-rS (01 (a) ) , 
[0 0 3 0] 

T, 4i»®RIE (Reactive Ion Etching) ffi(Cj:tJ, S Fg5tf:^S:MV^, 

1^9, Y-hK'fbK8t,-&«)T*^^)-|tM<^lC§?$3 00*^^,500nm 
<a»®CVDStCj:y S iH^, 02;tfX 5:ffl^^■r«S: S i OgT-S 
^^®CMP (Chemical Mechanical Polish) mX-m'^-^mmmPM^O) 
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^fc«!lf^^t>C!>S:ffl^^S:l^:*5ff*UV^, S/'J* (S i Oj) , -feUT ( 

CeOg) , i^)Vn-r (ZrOg) , 7>n/5:^ (A 1 O3) ^*^^tf e>*l5*^ 

^iiks im^i±iz^u^s imi o^^niff>cvDmx-Bmv, mi (b) 

[0 0 3 1] 

*®«, H2 (c) fCa^-fieilc, hSlgtCJ:»;j^^bfeUi;;x.h 
VJ^^i' <0at1±T) «:fflV>T, ^^CDR I EST'S Fs;i/XS:ffl^^■r, #^^S 
IISI 0i:#-iKfiS ilS9i:S:-y-h«Sl UCjDX-r«.o 
[0 0 3 2] 

iK^^T, 02 (d) JCaRtAdfC, t»»®-7:t SSIffSCJctJ nMOSM««51> 
>?:ftAx:^^;i/SiJ-4 0 k e V, aA*3 X 1 0 c m~^-e?iAb, ¥-hmm 

1 lffll^M^ctalf•&W{cN+^si^:s*^e>^:5y-x/K^>f>MJicl 2S:jg^ 

i7 mm-^-f) ^m^h, BF2-l'*>S:?iAx:^;;i/=p-4 Oke V, S-XMS 

X 1 0 c m~2-r-iiA p'^i£t6:MA^e>«:5pMos h9>y;^5fc[)y-:^/ 
Ki/>f>««i s&j^^-rs. 

[0 0 3 3] 

^^fflfetSf S: ffl V ^ T±95BBi|g i: S: t S it » ® M HiffiSKJg^, 

i&7?MV»e)tl5CMOS (CoBplimeiitary MOS) 
[0 0 3 4] 
[36W®»*] 
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S iGe>S i>S lCffiS8^{cfeS«^S8S:fflSvvS?rj«b-r, J/U 
[0 0 3 5] 

^Mimm.-^th^X. S iGe|®A?^-v*;i/ffi«i:l.TSIIf iE?LfiD# 

ft, S i Ge>S i>S i C®H#^C$.^^&i^^i5:(3D^^^S:^^JfflLT, J/'J3> 

M/c*ai/';n>M/s i GeM/^^^i^a«ffliEigi:-rsr^tcj:*;. 

[0 0 3 6] 

4fJC, S iGeJg*5l OA^6>4 0 a t oin%©GeS:#;tbx 5*>e>5 0nin 
ffllK^Sr^t-rSS-^, C«iDi"Jn>|g*«0. 1 *^e> 1 a t o m%®^^S:-g->t 

(C, S i GeKXttC^^D^/y=I>K©^K^^Cfe^^6®fflI^:ff^^«:^«e., Ge 
X tt C 0 ^ S ?: 51 « t * r i: T* ^ S , 
[0 0 3 7] 

S iGelS^a!GjSft'>U3»l?:#iK^i:b-C#Sri:A^T'g, «^XiiiE?L 
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[0 0 3 8] 

[0 0 3 9] 

[@1S®nS««:3in] 

[@1] 

[@2] 

fi!jR® n MO S h 9 > J^Jit 4r O^^SSiWr 6 *:«>©lia5©«Ee»f®0t?«>S 
[03] 

[04] 

fi!*® CMO s h 9 > ^ ©^^SrSi^t «. fe«)®ilffl5©ffe»fiB0-efes 
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